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Lll ANSWER 1 OF 6 USPATFULL on STN 

AB An apparatus and method for forming an epitaxial layer on and a denuded 
zone in a semiconductor wafer. A single chamber is used to form both the 
epitaxial layer and the denuded zone. The denuded zone is formed by 
heating the wafer in the chamber and then rapidly cooling the wafer 
while it is supported on an annular support whereby only a peripheral 
edge portion of the wafer is in contact with the support. 
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Lll ANSWER 2 OF 6 USPATFULL on STN 

AB An apparatus and method are provided for forming a denuded zone and an 
epitaxial layer on a semiconductor wafer used in manufacturing 
electronic components. The denuded zone and epitaxial layer are formed 
in one chamber. The apparatus includes a plurality of upstanding pins 
immovably mounted on a susceptor and maintain a semiconductor wafer 
spaced from the susceptor during both application of the epitaxial layer 
and formation of the denuded zone. Fast cooling of the wafer is 
accomplished by having the wafer out of conductive heat transfer 
relation with the susceptor during cooling thereof. 
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AB An apparatus and method are provided for forming a denuded zone and an 
epitaxial layer on a semiconductor wafer used in manufacturing 
electronic components. The denuded zone and epitaxial layer are formed 
in one chamber. The apparatus includes a plurality of upstanding pins 
immovably mounted on a susceptor and maintain a semiconductor wafer 
spaced from the susceptor during both application of the epitaxial layer 
and formation of the denuded zone. Fast cooling of the wafer is 



accomplished by having the wafer out of conductive heat transfer 
relation with the susceptor during cooling thereof. 
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ANSWER 4 OF 6 USPATFULL on STN 
This invention is directed to 
one embodiment, this wafer co 
surfaces (i.e., the front and 



a novel a single crystal silicon wafer. In 
uprises: (a) two major generally parallel 
back surfaces) ; (b) a central plane 
between and parallel to the ftont and back surfaces; (c) a front surface 
layer which comprises the region of the wafer extending a distance of at 
least about 10 jam from the frdnt surface toward the central plane; 
and (d) a bulk layer which comprises the region of the wafer extending 
from the central plane to the front surface layer. This wafer is 
characterized in that the wafeiA has a non-uniform distribution of 
crystal lattice vacancies, wherfein (a) the concentration of crystal 
lattice vacancies in the bulk layer are greater than the concentration 
of crystal lattice vacancies in Ithe front surface layer, (b) the crystal 
lattice vacancies have a concentration profile in which the peak density 
of the crystal lattice vacancies! is at or near the central plane, and 
(c) the concentration of crystal! lattice vacancies generally decreases 
from the position of peak density toward the front surface of the wafer. 
In addition, the front surface ol the wafer has an epitaxial layer 
deposited thereon. This epitaxial^ layer has a thickness of from about 
0 . 1 to about 2 . 0 i^m. 

This invention is also directed to\a novel process for the preparation 
of a silicon wafer comprising a surface having an epitaxial layer 
deposited thereon. In one embodiment, the process comprises heating a 
surface of a wafer starting material to remove a silicon oxide layer 
from the surface. Within about 30 sdbonds after removing the silicon 
oxide layer from the surface, the surface is exposed to an atmosphere 
comprising silicon to deposit a siliqpn epitaxial layer onto the surface 
to form an epitaxial wafer. The epitaxial wafer is then heated to a soak 
temperature of at least about 1175° c\ while exposing the 
epitaxial layer to an oxidizing atmosphere comprising an oxidant. 
Afterwards, the heated epitaxial wafer\is cooled at a rate of at least 
about 10° C./sec. 
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This invention is directed :o a novel a single crystal silicon wafer. 
The wafer comprises: (a) two major generally parallel surfaces (ie., the 
front and back surfaces) ; (b) a central plane between and parallel to 
the front and back surfaces ; (c) a front surface layer which comprises 
the region of the wafer extending a distance of at least about 10 jam 
from the front surface towa::d the central plane; and (d) a bulk layer 
which comprises the region of the wafer extending from the central plane 
to the front surface layer. This wafer is characterized in that the 
wafer has a non-uniform distribution of crystal lattice vacancies, 
wherein (a) the concentration of crystal lattice vacancies in the bulk 
layer are greater than the concentration of crystal lattice vacancies in 
the front surface layer, (bjl the crystal lattice vacancies have a 
concentration profile in which the peak density of the crystal lattice 
vacancies is at or near the central plane, and (c) the concentration of 
crystal lattice vacancies generally decreases from the position of peak 
density toward the front surface of the wafer. In addition, the front 
surface of the wafer has an epitaxial layer deposited thereon. The 
epitaxial layer has an average light scattering event concentration of 
no greater than about 0 . 06/cm\sup . 2 as measured by a laser-based auto 
inspection tool configured to uetect light scattering events 



corresponding to polystyrene s; 



about 
about 



12 
01 



urn. 



The bulk layer comprises voids which are at least 



in their largest 



dimension. 
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Lll ANSWER 6 OF 6 USPAT2 on STN V 

AB This invention is directed to a nWel a single crystal silicon wafer. In 



one embodiment, this wafer comprises: (a) two major generally parallel 
surfaces (i.e., the front and backA surfaces ) ; (b) a central plane 
between and parallel to the front and back surfaces; (c) a front surface 



layer which comprises the region of 



least about 10 \xm from the front su::face toward the central plane; 
and (d) a bulk layer which comprises the region of the wafer extending 



from the central plane to the front 
characterized in that the wafer has 
crystal lattice vacancies, wherein 
lattice vacancies in the bulk layer 
of crystal lattice vacancies in the 



of the crystal lattice vacancies is 
(c) the concentration of crystal la 



the wafer extending a distance of at 



surface layer. This wafer is 
a non-uniform distribution of 
a) the concentration of crystal 
are greater than the concentration 
front surface layer, (b) the crystal 



lattice vacancies have a concentration profile in which the peak density 



at or near the central plane, and 
tice vacancies generally decreases 



from the position of peak density tdward the front surface of the wafer. 
In addition, the front surface of tne wafer has an epitaxial layer 
deposited thereon. This epitaxial layer has a thickness of from about 
0 . 1 to about 2.0 ^m. 
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LI 4 ANSWER 1 OF 13 USPATFftLL on STN 

AB To provide a method of improving the characteristics and reliability of 
thin film transistors\ (TFT) which have been formed with a highest 
process temperature or not more than 700° C. Crystalline silicon 
films are thermally oxidized and TFT gate insulating films, for example, 
are formed with the oxVde so obtained. At this time, the thermal 
oxidation is carried out at a temperature of 500-700° C. in such 
a way that no thermal qamage is done to the substrate, for example, and 
a reactive gas which contains thermally excited or decomposed oxygen or 
nitrogen oxide (NO. sub. XL where 0.5<+^2.5) is used 

for the oxidizing gas. Tme oxidation reaction may be promoted by heating 
in an atmosphere of oxidas of nitrogen at a high pressure of 2-10 
atmospheres. Deterioration due to the implantation of hot electrons, for 
example, can be prevented end element reliability can be increased by 
using the thermal oxide fi\ms obtained in this way as gate insulating 
films . 
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The invention relates to k meltable ink which is solid at room 
temperature, which ink is\suitable for use in an indirect printing 
process, in which printings process the ink is transferred, by the use of 
an inkjet printhead, to a (transfer element, whereafter the ink is 
transferred to a receiving ^material under pressure from the transfer 
element, the ink having a qpmposition such that it is 



pressure-transferable at a 
limit, wherein the ink has 



:emperature between a bottom limit and a 
deformation energy of less than 



20+10. sup. 5 Pa.s at a temperature equal to said top limit. 
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L14 ANSWER 3 OF 13 USPATFULL on 
AB A method of manufacturing a 
device includes the steps of 
crystal in a cell formed bet 
structure body each having a 
orientation film and sealing 
transitions of the ferrodiele 



errodielectric liquid crystal display 
injecting melted f errodielectric liquid 
en a lower structure body and an upper 
ubstrate, an electrode layer, and an 
e cell; cooling to obtain phase 
ric liquid crystal corresponding to a 



bookshelf structure; applying tic potentials to the electrode layers at 
temperatures ranging from temperatures higher than phase transition 
temperatures to temperatures lower than phase transition temperatures, 
stopping the dc potential applications and cooling until below a 
predetermined temperature, and applying a reverse potential to the 
electrode layers and cooling agaun. The f errodielectric liquid crystal 
display device produced by such a manufacturing method can display clear 
black-and-white states with the Mquid crystal layers having a 
mono domain of the bookshelf structure. 
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ANSWER 4 OF 13 US PAT FULL on STN 

A method and apparatus for axially growing single crystal silicon 
carbide is provided. Utilizing the system, silicon carbide can be grown 
with a dislocation density of less than 10. sup. 4 per square centimeter, 
a micropipe density of less than 10 per square centimeter, and a 
secondary phase inclusion density of less than 10 per cubic centimeter. 



As disclosed, a SiC sou 
polytype are co-located 
by the substantially pa 



rce and a SiC seed crystal of the desired 
within a crucible, the growth zone being defined 
rallel surfaces of the source and the seed in 
combination with the siSewalls of the crucible. Prior to reaching the 
growth temperature, the\crucible is evacuated and sealed, either 
directly or through the juse of a secondary container housing the 
crucible. The crucible ijs comprised of tantalum or niobium that has been 
specially treated. As a (result of the treatment, the inner surfaces of 



the crucible exhibit a d 



=pth variable composition of Ta--Si--C or 



allowing the vapor-phase 
the SiC- -Si system with 



Nb--Si--C that is no lonjer capable of absorbing SiC vapors, thus 



composition within the crucible to be close to 
he partial pressure of Si-vapor slightly higher 



than that in the SiC--Si isystem. 
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LI 4 ANSWER 5 OF 13 USPATFULL on STN 

AB A method and apparatus fdr axially growing single crystal silicon 

carbide is provided. Utilizing the system, silicon carbide can be grown 
with a dislocation density of less than 10. sup. 4 per square centimeter, 
a micropipe density of less than 10 per square centimeter, and a 
secondary phase inclusion density of less than 10 per cubic centimeter. 
As disclosed, a SiC source and a SiC seed crystal of the desired 
polytype are co-located within a crucible, the growth zone being defined 
by the substantially parallel surfaces of the source and the seed in 
combination with the sidewalls of the crucible. Prior to reaching the 
growth temperature, the crucible is evacuated and sealed, either 
directly or through the use of a secondary container housing the 
crucible. The crucible is comprised of tantalum or niobium that has been 
specially treated. As a result of the treatment, the inner surfaces of 
the crucible exhibit a de; )th variable composition of Ta--Si--C or 
Nb--Si--C that is no longer capable of absorbing SiC vapors, thus 
allowing the vapor-phase composition within the crucible to be close to 
the SiC--Si system with tie partial pressure of Si-vapor slightly higher 
than that in the SiC--Si system. 
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L14 ANSWER 6 OF 13 USPATFULL on $TN 
AB To provide a method of improving the characteristics and reliability of 
thin film transistors (TFT) WLhich have been formed with a highest 
process temperature of not more than 700° C. Crystalline silicon 
films are thermally oxidized and TFT gate insulating films, for example, 
are formed with the oxide so obtained. At this time, the thermal 
oxidation is carried out at a temperature of 500-700° C. in such 

done to the substrate, for example, and 
lermally excited or decomposed oxygen or 
0.5^+^2.5) is used 

for the oxidizing gas. The oxidation reaction may be promoted by heating 
in an atmosphere of oxides of nitrogen at a high pressure of 2-10 
atmospheres. Deterioration due tp the implantation of hot electrons, for 
example, can be prevented and element reliability can be increased by 
using the thermal oxide films obtained in this way as gate insulating 



a way that no thermal damage i$ 
a reactive gas which contains 
nitrogen oxide (NO. sub. X, where 



films . 
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AB A semiconductor device comprising a\ semiconductor body having a 

depression formed into the first suAface of the body. The device further 
comprises member means comprising first and second thermal -to-electric 
transducer or static electric elementX the member means having a 
predetermined configuration suspended over the depression. The member 



surface at least at one location, the 
surface around at least a portion of the 

depression provides substantial 
oetween the elements and the 
\er, an integrated semiconductor device 
provides an environment of substantial physical and thermal isolation 
between the transducer or element and the semiconductor body. 
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AB A semiconductor device comprising a semiconductor body having a 

depression formed into the f irstTsurf ace of the body. The device further 
comprises a member comprising a tthermal -to-electric transducer or static 
electric element or electrical -tq-thermal element, the member having a 

ided over the depression. The member is 
least at one location, the depression 
td at least a portion of the 
Repression provides substantial 
\reen the element and the semiconductor 
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predetermined configuration suspe 
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environment of substantial physical, and thermal isolation between the 
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AB A semiconductor device comprising a Semiconductor body having a 

depression formed into the first surface of the body. The device further 
comprises member means comprising a thermal -to-electric or static 



electric element, the member means having a predetermined configuration 
suspended over the depression. The member means is connected to the 
first surface at least at one location, the depression opening to the 
first surface around at least! a portion of the predetermined 



configuration. The depression 
isolation between the element 



provides substantial physical and thermal 
and the semiconductor body. In this 
manner, an integrated semiconductor device provides an environment of 
substantial physical and thernal isolation between the element and the 
semiconductor body. 
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AB A method of manufacturing a f errodielectric liquid crystal display 
device includes the steps of i 



crystal in a cell formed betwe 
structure body each having a s 
orientation film and sealing 
transitions of the ferrodielect 
bookshelf structure; applying 



ecting melted f errodielectric liquid 
a lower structure body and an upper 
strate, an electrode layer, and an 
cell; cooling to obtain phase 
c liquid crystal corresponding to a 
potentials to the electrode layers at 
temperature ranging from temperatures higher than phase transition 
temperatures to temperatures lowdr than phase transition temperatures, 
stopping the dc potential applications and cooling until below a 
predetermined temperature, and applying a reverse potential to the 
electrode layers and cooling again. The f errodielectric liquid crystal 
display device produced by such a manufacturing method can display clear 
black-and-white states with the libuid crystal layers having a 
mono domain of the bookshelf structure. 
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A method and apparatus for atially growing single crystal silicon 
carbide is provided. Utiliziig the system, silicon carbide can be grown 
with a dislocation density of less than 10. sup. 4 per square centimeter, 
a micropipe density of less than 10 per square centimeter, and a 
secondary phase inclusion deisity of less than 10 per cubic centimeter. 
As disclosed, a SiC source amd a SiC seed crystal of the desired 
polytype are co-located within a crucible, the growth zone being defined 
by the substantially parallel! surfaces of the source and the seed in 
combination with the sidewallls of the crucible. Prior to reaching the 
growth temperature, the crucible is evacuated and sealed, either 
directly or through the use of a secondary container housing the 
crucible. The crucible is comprised of tantalum or niobium that has been 
specially treated. As a result! of the treatment, the inner surfaces of 
the crucible exhibit a depth -Variable composition of Ta--Si--C or 
Nb--Si--C that is no longer capable of absorbing SiC vapors, thus 
allowing the vapor -phase composition within the crucible to be close to 
the SiC--Si system with the partial pressure of Si-vapor slightly higher 
than that in the SiC- -Si systei 
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AB A method and apparatus for axiWlly growing single crystal silicon 

carbide is provided. UtilizingV the system, silicon carbide can be grown 
with a dislocation density of iWs than 10. sup. 4 per square centimeter, 
a micropipe density of less than 10 per square centimeter, and a 
secondary phase inclusion density of less than 10 per cubic centimeter. 
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